This paper is concerned with the time series behaviour of the cross border trade flows between Sarawak (East Malaysia) -West Kalimantan (Indonesia) conducted through regional port of Tebedu custom district with the main focus on the long run sustainability of Sarawak trade deficits. Cross border trade activity has gain much attention due to the dynamic linkages of this unique regional economic activity on industry, investment and employment, yet the study on long-run relationships of cross border trade flows have been largely overlooked. By employing the three stages of modern time series econometric technique, the research found significant long run cointegration relationship for the bilateral trade flows as well as support for the strong form of sustainability condition, suggesting that Sarawak-West Kalimantan bilateral trade is on the sustainable path in governing their trade flows performance. This suggests that the macroeconomic policies of Sarawak and West Kalimantan have been effective in bringing exports and imports into a long run equilibrium.
INTRODUCTION
Separated by 800 km length of borderline, West Kalimantan (Indonesia) and Sarawak (East Malaysia) together form one large economy in Borneo Island --the third largest island in the world --with total population of 6.5 million (36% of Borneo total population) and total GDP of 11.2 billion US$. This border pair connected with each other by at least 50 pathways 1 that have been used from generation to generation for different purposes such as leisure, visiting relatives/friends, participating in religious festival and games or actively involve in economic activities that generate significant income 2 . Among those, Tebedu (Malaysia border district) -Entikong (Indonesia border district) crossing is the only official international gate where formal export and import between the two takes place.
Trade along the border of Sarawak -West Kalimantan has a long history with the first government intervention recorded over 40 years ago 3 . Geography, economic growth, economic integration, and financial crisis that lead to the depreciation of Rupiah (Indonesian currency) have all contributed to the increase volumes of trade between Sarawak -West Kalimantan as discuss in following section. Bearing in mind that the nature of border interactions is highly depends on degree of openness, the degree of cultural, racial and linguistic differences, political relations between the respective regions and the degree of economic disparity between the regions divided by administrative border (Anderson and Wever, 2003) . It is believe that unlike normal trade flows that implement standard export import frameworks, the economic as well as social and political implications of border trade are far deeper thus need to be managed carefully.
Other things being equal, geographic distance has a negative effect on trade flows. Transaction in goods and services involve transportation, and transportation services imposed cost that tends to vary positively with distance due to (at least) fuel needed. For Sarawak case, sharing borderland with West Kalimantan means greater chances to gain from international trade/cross border trade. Connected with relatively good land transport and infrastructure, the distance of 400 km between capitol cities (Kuching-Pontianak) is seems to be overlooked as barrier to trade.
In term of growth, both side experienced rapid economic growth before economic crisis hit the region in 1997. However Sarawak was able to regain the initial position faster after the 1997 crisis with average annual growth rate of 4% compare to West Kalimantan with average annual growth rate of 2.9%. Even though West Kalimantan economy has not been well developed yet, the economy can be considered as an open economy as can be seen from the contribution of export toward GDP that never fall below 25% in the last decade. The direction of policies that actively attract FDI (Foreign Direct Investment) clearly describe that West Kalimantan should be considered as opportunity rather than threats for Sarawak. The domination of the FDI in West Kalimantan by Malaysian investor (mainly involved in oil palm plantation/industry clearly shows the correlation between the degree of closeness (in term of distance, language, culture) and the intensity of capital movement.
Even though trade restrictions remains exist all over the world, the trend has been reverse. Countries all over the world formed trading blocks that lead to the existence of economic integration worldwide 4 . Looking back to classical school, it is believe that free trade maximizes world output and benefits all nations involved, thus traditional trade theory says free trade and free movement of factors is the first best policy. However this is only true in a world which does not have any distortions -which is a hypothetical situation. In practice all nations impose some restrictions -generally known as trade/commercial policies-to influence international trade. Protecting infant industries and labour market from foreign competition is among conventional arguments since it"s highly related with the rate of employment of labour and other economic resources domestically. The formation of economic integration eliminates or at least diminishes these trade restrictions that in turn affect trade between members, including border regions.
The Asian economic crisis followed by Rupiah depreciation had accelerated the flows of goods across the border. Additionally, a new traditional market complex next to the border gate Entikong was established during that time along with other small traditional market that also emerged along the border of Sarawak and West Kalimantan 5 . As the results, beyond considered border trade as a survival strategy during financial crisis, local communities tend to take the crisis as a blessing in disguise due to the unprecedented increase in economic transaction.
To some extent, the fact that income percapita in Sarawak ($4,000) is almost 6 times compare to those of West Kalimantan ($700) 6 do not seems to affect the pattern of trade that in some way expected to be similar with trade relation between developing economy and more developed economy. With the distribution of resources and technology between developed and developing countries, the theory of comparative advantage prescribes that developing countries should specialize in the production and export primary goods and raw material to developed countries in exchange for manufactured goods. Export and import by category of Sarawak-West Kalimantan trade relation can be seen in Table 1 . Based on composition of cross border trade, trade between Sarawak and West Kalimantan was equally intensive in SITC 0 (food) with Sarawak export a lot more in SITC 5 and 7 and import more in SITC 6 and 8. To some extent it can be said that Sarawak and West Kalimantan shared common preference. Linder (1961) hypothesized that bilateral trade levels will be negatively correlated with economic distance. It indicates that countries with similar levels of income per capita will exhibit similar taste, produce similar but differentiated products and trade more amongst themselves (and vice versa). At first, economist believes that Linder Hypothesis only works in developed economies. Nowadays, as the economy manage to accumulate capital and enhances its technology, their comparative advantages alter from primary products to simple manufactured goods and in turn to more advanced products. Arnon and Weinblatt (1998) provide evidence that Linder effect can be found for both developed and less developed countries. However, different conclusion might come up by further disaggregating the SITC category. Table 2 clearly described the increasing value of the trade activity overtime between the two regions. Started with RM23 million in 1998, the total value reached to RM194 million in 2006 with Sarawak mostly experienced deficit. According to Sarawak Statistic Department, the value of deficits has been expanding to more than six times in the nine years period. As one state in a small open economy of Malaysia, Sarawak is closely linked to the world through trade ties and investment flows. That makes the external imbalances is likely to happen. In 2006, the deficits reach RM63.8 million, skyrocketing from RM9.9 million of deficits in 1998. When this situation persists, it can cause serious problem for the international reserve. 1998 23,872,911 6,959,656 16,913,255 -9,953,599 1999 56,067,294 22,880,174 33,187,120 -10,306,946 3.55 2000 60,068,165 25,561,817 34,506,348 -8,944,531 -13.22 2001 69,928,354 21,824,313 48,104,041 -26,279,728 193.81 2002 124,991,530 46,710,762 78,280,768 -31,570,006 20.13 2003 206,677,240 136,685,218 69,992,022 66,693,196 -311.25 2004 153,990,172 68,600,351 85,389,821 -16,789,470 -125.17 2005 148,069,336 58,714,219 89,355,117 -30,640,898 82.50 2006 194,970,295 65,579,828 129,390,467 -63,810,639 108.25
Source: Malaysia Statistic Department, Sarawak Branch, 2007
The above background raises a possible question whether the bilateral trade flow sustainable. Realizing that further liberalizing trade will make the economy even more vulnerable to external instability, this paper empirically examines the sustainability of bilateral trade imbalances behaviour between Sarawak-West Kalimantan. For this purpose, we adopted the theoretical model from Hakkio and Rush (1991) and Husted (1992) to test for the sustainability notion of bilateral trade flows between two nations.
The first part of the paper describes the trade relation of Sarawak and West Kalimantan while the remainder of the paper is organized as follows: Section 2 provides theoretical model and relevant literature followed by section 3 where empirical results are presented. This section sets the stage for the last sections of empirical results along with concluding remarks and policy implications.
THEORETICAL MODEL AND RELEVANT LITERATURE
Since this study is concerned with the sustainability of Sarawak-West Kalimantan trade accounts, it is necessary to briefly discuss the notion sustainability in empirical literature. Following Milesi-Ferretti and Razin (1996) , sustainability of current policy stance means that the turning point from trade deficits to trade surpluses is likely to occur smoothly without drastic changes in consumption and economic activity. While it is not wanted from the respective country"s perspective, global perspective views this condition as adjustment towards more efficient allocation of capital (see Tang, 2007) .
In this study, we adopted the theoretical model from Hakkio and Rush (1991) and Husted (1992) to test for the sustainability of bilateral trade flows between SarawakWest Kalimantan. Briefly, this approach looks at the long-run relationship between exports and imports in a particular country. We further innovate by studying at the trade flows between Sarawak and West Kalimantan. The model starts with the budget constraint of an individual who is able to borrow and lend freely in the international market. The current-period budget constraint of this representative household is:
( 1) where C 0 denotes current consumption; Y 0 is output; I 0 is investment; ir 0 is the world interest rate; B 0 is international borrowing, which could be positive or negative; and (1+ir 0 )B -1 is the initial debt of the representative household, corresponding to the country's external debt. Since equation (1) must hold for every time period, the period-by-period budget constraints can be added up to form the economy's intertemporal budget constraint expressed as:
where TB t =EX t -MM t =Y t -C t -I t represents the trade balance in period t (income minus absorption), EX t = exports, MM t = imports, t
  s where  s = 1/(1+ir s ), and  t is the discount factor. The crucial element in equation (2) is the last term lim  n B n , where the limit is taken as n   . When this limit term equals zero, the amount that a country borrows (lends) in international markets is equal to the present value of the future trade surpluses (deficits). If B 0 is positive, then the country is 'bubble-financing' it"s external debt and in the case B 0 is negative and the limit term is non-zero, the country is making Pareto-inferior decisions: welfare could be raised by lending less (Husted, 1992) . Assuming that the world interest rate is stationary with unconditional mean ir, equation (1) may be expressed as 7 :
where Z t =MM t +(ir t -ir)B t-1 . Solving equation (3) by forward substitution, Hakkio and Rush (1991) and Husted (1992) obtain the following relationship:
where =1/(1 + ir) and  denotes the first difference operator. The left-hand side of (4) represents spending on imports as well as interest payments (receipts) on net foreign debt (assets). Subtracting EX t from both sides of equation (4) and multiplying the result by (-1), we observe that the left-hand side of equation (4) represents the current account of an economy. Furthermore, by assuming the limit term that appears in equation (4) to equal zero and adding the residual term to equation (4), we obtain the following regression model:
where MM* t = (MM t + ir t B t-1 ) measures total imports of goods and services plus net unilateral transfers from West Kalimantan and EX measures the total exports of goods and services to West Kalimantan. The necessary condition (weak form) for the economy to satisfy its intertemporal budget constraint is the existence of a stationary error structure, that is, e t in equation (5) should be an I(0) process. On the other hand, failure to detect comovements between exports (inflows) and imports (outflows) would indicate the economy is not functioning properly and fails to satisfy its budget constraint, and therefore, is expected to default on its debt (Hakkio and Rush, 1991) . The necessary and sufficient condition (strong form) for the intertemporal budget constraint model is the existence of a vector (, ) such that e t is a stationary process and (, )=(0,1). In other words, if exports and imports are cointegrated with cointegrating vector b=(1 -1), then the economy is said to satisfy its strong form of the intertemporal budget constraint in the long run. Such a relationship would imply that the two series would never drift too far apart. Equation (5) above provides a useful framework for testing the sustainability of bilateral trade imbalances (or surpluses). The contribution of this paper comes at least in three important ways. First, the fact that there have been many studies on aggregate trade flows between countries and a large literature has developed concerning the empirical analysis on the sustainability of either current account or trade balance/imbalance, while relatively limited empirical studies the sustainability of the bilateral trade (with the exception of Wu and Zhang (1998) on the China-US trade deficits and Tang (2007) on the Japanese bilateral trading partners). Tang (2007) , implementing bilateral trade data by regions and by countries found inconsistent results where as Japan"s bilateral trade accounts are sustainable in only three of eleven regions and thirteen of twenty-eight countries. Wu and Zhang (1998) indicated that export and imports are cointegrated with a coefficient substantially larger than one. The result implies that each dollar increase in US exports to China leads to the rise of imports from China by more than three dollars. While recently, Lau et al. (2009) examine the bilateral trade performance of Malaysia-China and Malaysia-India and found significant long run cointegration relationships for the bilateral trade performance parallel with support of the strong form sustainability condition.
The omission of such study is surprising, especially in light of recent trade history involving bilateral trade in the border region. For instance, regional trade flows in US-Mexican border have accelerated subsequent to approval of the NAFTA, the disintegration of the former Soviet bloc in Central and Eastern Europe that cause the shocks of economic transition have made the cross border trade a vital means of cushioning the shocks, the financial crisis in Asia back in 1998 have leads to unprecedented increase in cross border economic transaction in West KalimantanSarawak border region (Arman et al., 2001 ) and the fact that border regions achieve above average integration effects due to their better access to the purchasing power of the neighbouring countries.
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Among limited studies concerning border region, Fullerton et al., (2003) examined whether border trade flows between US -Mexico can be successfully modeled by analyzed short term time series characteristics of cross border trade flows through regional entry port of El Paso custom district using ARIMA econometric methodology. Although the study do not emphasis on sustainability notion it found that economic activity along with relative prices adjusted for exchange rate changes play important roles in determining month-to-month fluctuations in border region trade flows.
By focusing on the effect of the existence of national border, provide support that national border diminishes trade volume (see for example McCallum, 1995; Wei, 1996; Smith, 1999 and Wincoop, 2001) . By using the concept of "border effect", those results points to significant trade impeding effects of the existence of national border 9 . Thus, it can be said that trade between two provinces in a country is larger than trade between a province and a similar sized foreign state located the same distance away do to border barrier. Most of study on the border effect across space and time that has been well documented in economic literature adopted Gravity Model 10 to explain the difference of volume of domestic and international trade as well as to reveal the pattern of trade.
Second, the policy implication of the findings is obviously importance. Further investigations on the sustainability of the deficit need to be conducted before satisfactory policy options can be offered for these borders. As mentioned earlier, cross border trade once was considered as survival strategy during the shocks of economic crisis. Deficit when exist, is expected to be temporary in nature. Otherwise, either the direction or the magnitudes of the existing trade policies need to be adjusted.
Third, following the leads by Hakkio and Rush (1991) , Husted (1992) , Wu et al. (1996) , Fountas and Wu (1999) , Arize (2002) , Lau and Baharumshah (2003) , Narayan and Narayan (2005) we pursue this debate by taking the issue of modern time series econometric techniques. This includes the estimation of three stages process: (1) the stationarity property of the variables using Said and Dickey (1984) Augmented Dickey-Fuller test (ADF), Kwiatkowski et al. (1992, KPSS) and the modified ADF tests of Elliott et al. (1996, DFGLS) tests. (2) the Johansen and Juselius (1990, JJ) multivariate test to examine for the long-run relationship. (3) for the long run equilibria relationship (if cointegration is detected), we adopted the dynamic OLS (DOLS) proposed by Stock and Watson (1993) .
DATA AND EMPIRICAL RESULTS

Data Description
Monthly data frequency on bilateral trade flows spanning from 1998:M1 to 2006:M12 are utilized in the present analysis, hence providing a total of 108 observations. All of the data are gathered from Malaysia Statistic Department, Sarawak Branch. Trade activities conducted through regional port of Tebedu custom district. Exports (EXP) include total exports of goods and services to West Kalimantan, while imports (IMP) include total imports of goods and services plus net transfer payments and net interest payments from West Kalimantan. All the variables are expressed in domestic currency and converted into logarithm form prior to estimation.
Integrational Tests
In carrying out cointegration analysis, the first step is to implement unit root tests. In this study, we deployed Said and Dickey (1984, ADF), the modified ADF by Elliott et al. (1996, DFGLS) that tests the null of non-stationary. In contrast, we also adopted the Kwiatkowski et al. (1992, KPSS) procedure for level or trend stationarity against the alternative of a unit root. As such, the KPSS principles involve different maintained hypothesis from the ADF and DFGLS unit root tests. The results of ADF and DFGLS tests strongly rejects the I(0) null at 95 percent confidence level (see Table 3 ). Meanwhile, the KPSS statistics further strengthened this conclusion by failing to reject the null hypothesis at the usual confidence levels. Thus, these univariate unit root tests yield results that are consistent with the notion that all the variables are non-stationary in level but stationary in first difference (i.e., I(1)). 
Cointegration Results
Given the common integrational properties of all the series under investigation, the next step was to test for the presence of long run equilibrium for the two-dimensional vector [EXP IMP]. For this purpose, we adopt the Johansen and Juselius (1990, JJ) procedure that employs two likelihood ratio (LR) test statistics to determine the number of cointegrating vectors: the trace test and the maximal eigenvalue (λ-max) test. As this procedure has become a standard practice in empirical work, detailed explanation of the tests is not presented here. The importance of applying a correction factor for the cointegration procedure in small sample is now well known in the literature. This adjustment is necessary to reduce the tendency of the test to falsely reject the null hypothesis of no cointegration in a relatively short span of data. In this study, we relied on the correction factor suggested by Reinsel and Ahn (1992) to the estimated maximum eigenvalue and trace statistics. The correction factor suggested is the multiplication of the test statistic by (T-pk)/T, where T is the sample size, p is the number of variables, and k is the lag length for the VAR model. Reinsel and Ahn (1992) 
methodology. Their finite sample correction multiplies the Johansen test statistic by the scale factor of (T-pk)/T, where T is the sample size, p is the number of variables, and k is the lag length for the VAR model. The exclusion test is based on a likelihood ratio test and has a χ2 (r) distribution, where the degree of freedom is r, the number of cointegrating vector. Asterisk (*) denotes statistically significant at 5 percent level.
Before apply the technique, it the optimum lag order (k) for the vector autoregressive (VAR) to be applied in each cointegration test was determined. For this purpose, multivariate generalization of Akaike Information Criteria (AIC) proposed by Gonzalo and Pitarakis (2002) were used to determine the optimal lag length for the vector autoregressive (VAR). We found that VAR(3) is the most appropriate for the estimation model. Results of the Johansen cointegration procedure are presented in Table 4 . Panel A.
The null hypothesis of no cointegrating vector (r=0) was soundly rejected at 5 percent significance level for the two-dimensional model. On the basis of these test results, we can interpret that a unique cointegrating relationship emerged for the Sarawak-West Kalimantan bilateral trade flows (with and without the correction factor). Rejecting the null hypothesis of no cointegration implies that the two variables do not drift apart and share at least a common stochastic trend in the long run.
At this point it is important to find out if each of the variables in the twodimensional VAR enters significantly in the cointegrating relationship. To determine if all these variables in the system belong to the cointegrating space, we applied the loglikelihood ratio (LR) test for the exclusion of each of the individual variable (i.e., imposing zero restrictions on respective coefficients) as discussed in (Johansen and Juselius, 1990: pp. 195 ). Panel B, Table 4 . provides the test results of the exclusion restriction on EXP and IMP. The results reveal that the two variables enter significantly in the long run relationship. This indicates that omission of any one of these variables may bias the empirical results, suggesting that there is a stable long run relationship between these two variables. Additionally, the results can be seen as evidence indicating that exports and imports are closely linked.
Estimation of Long Run Equilibria
In the next step, the Dynamic OLS (DOLS) procedure developed by Saikkonen (1991) is applied to estimate the cointegration relation given by Equation 5. This method is considered a more robust procedure and generates unbiased and asymptotically efficient estimates for variables that cointegrate, even with endogenous regressors (Stock and Watson, 1993) 11 . The results are portrayed in Table 5 . As can be observed, the estimated  is 0.864 and the null hypothesis of 1   is not rejected at conventional significance levels ( 2 = 0.803). As such, the empirical results suggest that exports (EXP) and imports (IMP) are cointegrated with the cointegrating coefficient near to 1, satisfying the strong form of sustainability condition. This further implies that the bilateral trade between Sarawak and West Kalimantan is indeed sustainable, and not being in the violation of the international budget constraint. Apart from that, the estimated model seems to be robust to various departures from standard regression assumptions in terms of residual correlation, autoregressive conditional heteroscedasticity (ARCH), misspecification of functional form, non-normality and heteroscedasticity of residuals. We also conducted the CUSUM and CUSUM squares stability tests for the estimated model. If the plot of the CUSUM or CUSUM squares sample path moves outside the critical region, and in this case at 5 percent significant level, the null hypothesis of stability over time of the intercept and slope parameters is rejected (assuming the model is correctly specified). The plots of the CUSUM and CUSUM squares in Figures 1 and 2 reveals the null hypothesis of parameter stability cannot be rejected at the 5 percent level of significance, implying that the estimated results obtained earlier are indeed stable over time.
CONCLUDING REMARKS & POLICY IMPLICATIONS
Sarawak-West Kalimantan formal cross border trade had only took effective around 10 years ago. Unlike Malaysia-Indonesia country-level trade relation that shows reversal trend from declining deficits prior to 2006 toward surpluses in 2007 onwards, SarawakWest Kalimantan trade deficit has significantly increased up to 6 times from 1998 to 2006. Although this cross border trade only constitutes 0.7% of total Malaysia-Indonesia trade, its interesting behaviour that differ compared to national trend, makes it become among important issue to be considered.
Based on formal statistical tests, we arrived at several important results. First, we found significant long run cointegration relationship for the bilateral trade flows. We view this result as supporting the notion that both imports and exports are driven by the same fundamental variables in the bordering areas. Sustainability of trade account indicates the favourability of exchange rate policy and macroeconomic policies (see Bahmani-Oskooee and Rhee, 1997; Tang, 2007) . Exchange rate policies as well as fiscal and monetary policies along with underlying condition of economic size, economic distance, geographic distance and integration scheme between this border pair may contribute to the resulting common stochastic trend between export and import. Further study however is needed to confirm this argument, as it is not the aim of this study.
Second, we found support for the strong form of sustainability condition, suggesting that Sarawak-West Kalimantan bilateral trade is on the sustainable path in governing their trade flows performance. This suggests that the macroeconomic policies (both sides) have been effective in bringing exports and imports into a long run equilibrium. The fact that trade relation between the two have been accelerated in the post crises period provide support on the stability of long-run relationships between this border pair. Major economic events such as 1973-1974 oil price shocks and 1988-1997 pre-crisis periods that could have been disturbing the equilibrium were happened prior to the period under study.
The results suggest that for every ringgit acquired by exports, the imports increase by around 0.864 cents. From the policy point of view, it is important to remark that Sarawak had not adopted a strategy of excessive borrowing for it is had, it would have been in violation of its intertemporal budget constraint. Rather, West Kalimantan is considered as the market potential among its non-traditional markets and takes the advantage of the cross border relation and creating linkages towards the border economy integration. Integration benefits caused by declining border impediments will further encouraging trade between the regions and in turn intensify the labour and capital movement towards the border regions and/or across the border since there are differences in factor price. Thus moving toward the higher stage of integration hierarchies.
Despite that the results support the strong form of sustainability notion; we are concerned about the exploding trade deficits figures. This is because persistence imbalances are regarded as a signal of macroeconomic imbalance, which calls for a policy change. However, this finding needs to be interpreted with care to take into account the overall Sarawak trade balance. Further study on the channelling of imported goods from West Kalimantan to other places outside Sarawak need to be conducted as we learn from the experience of Singapore. Substantial part of Singapore"s trade with Asian countries has taken the form of entreport export. To some extent this could have happened to Sarawak trade relation. Towards this end, monitoring, maintaining and sustaining stable bilateral trade flows as well as intergovernmental coordination policies are important for the macroeconomic stability as the borders relationship could be made beneficial for both sides in order to achieve sustainable growth.
APPENDIX. LOCATION MAP
Source: BAPPEDA West Kalimantan (2006) 
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